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Question:What relative value do older people with a previous fall or mobility-related disability attach to
different attributes of exercise? Design: Prospective, best-worst scaling study. Participants: Two
hundred and twenty community-dwelling people, aged 60 years or older, who presented with a previous
fall or mobility-related disability. Methods: Online or face-to-face questionnaire. Outcome measures:
Utility values for different exercise attributes and levels. The utility levels were calculated by asking
participants to select the attribute that they considered to be the best (ie, theyweremost likely towant to
participate in programs with this attribute) and worst (ie, least likely to want to participate). The
attributes included were: exercise type; time spent on exercise per day; frequency; transport type; travel
time; out-of-pocket costs; reduction in the chance of falling; and improvement in the ability to undertake tasks
inside and outside of home. Results: The attributes of exercise programs with the highest utility values
were: home-based exercise and no need to use transport, followed by an improvement of 60% in the ability to
do daily tasks at home, no costs, and decreasing the chances of falling to 0%. The attributes with the lowest
utility were travel time of 30minutes or more and out-of-pocket costs of AUD50 per session. Conclusion: The
type of exercise, travel time and costs are more highly valued by older people than the health beneﬁts.
These ﬁndings suggest that physical activity engagement strategies need to go beyond education about
health beneﬁts and focus on improving accessibility to exercise programs. Exercise that can be
undertaken at or close to home without any cost is most likely to be taken up by older people with past
falls and/or mobility-related disability. [Franco MR, Howard K, Sherrington C, Ferreira PH, Rose J,
Gomes JL, FerreiraML (2015) Eliciting older people’s preferences for exercise programs: a best-worst
scaling choice experiment. Journal of Physiotherapy 61: 34–41]
 2014 Australian Physiotherapy Association. Published by Elsevier B.V. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).Introduction
Falls and mobility-related disability among older people can
lead to substantial healthcare costs, morbidity and mortality.1
These important public health concerns are likely to worsen in the
near future, as the number of people aged over 65 years is expected
to triple in the next 30 years.2 Evidence shows that appropriately
designed exercise programs are effective in the prevention of falls
and mobility-related disability amongst community-dwelling
older people.3,4
The challenge for policymakers and clinicians is to engage older
people in both commencing and adhering to exercise programs.
Half of the world’s older population is considered to be physically
inactive.5 Participation of older people in structured exercise
programs in this age group has also been reported to be
suboptimal.6–8 For instance, estimates of adherence to falls
prevention programs, derived from systematic reviews, vary from
74% (95% CI 67 to 80) of participants adhering to group exercise
intervention7 to 21% (95% CI 15 to 29) adhering to home exercisehttp://dx.doi.org/10.1016/j.jphys.2014.11.001
1836-9553/ 2014 Australian Physiotherapy Association. Published by Elsevier B
creativecommons.org/licenses/by-nc-nd/3.0/).interventions.8 Adherence to exercise programs among older
people has been found to be greater among those with: concerns
about the interference of falls in social activities,9 certain
intervention content (ie, balance or walking exercise),8 and two
or fewer sessions per week.7 Although clinicians may use this
information when planning exercise programs for this age group,
when prescribing an intervention it is also important to take into
account patients’ preferences in the decision-making process.10,11
In a patient-centered healthcare system, shared decision making
has been shown to increase adherence to healthcare interven-
tions.11 Evidence from a systematic review of qualitative studies12
investigating older people’s preferences and attitudes towards
participation in exercise programs shows that speciﬁc attributes of
exercise programs, such as costs and transport to exercise venues,
are likely to drive their decision about whether or not to engage in
those programs, and these are now variables of concern.
Nevertheless, studies investigating the relative values that people
in this age group actually attach to these different attributes are
lacking. Identiﬁcation of highly valued attributes can help.V. This is an open access article under the CC BY-NC-ND license (http://
Table 1
Attributes and attribute levels.
Attribute Levels
Improvement in the ability to
undertake daily tasks at home (in
comparison to no exercise)
No improvement
Improvement of 10%
Improvement of 30%
Improvement of 50%
Improvement of 60%
Improvement in the ability to
leave the house to undertake
tasks or to socialise (in
comparison to no exercise)
No improvement
Improvement of 10%
Improvement of 30%
Improvement of 50%
Improvement of 60%
Exercise type Exercise at your home, including
balance and strength training
Exercise away from home, including
balance and strength training
Exercise in a group, including
balance and strength training
Tai Chi in a group setting
Yoga in a group setting
Time spent on exercise 10 minutes per day
30 minutes per day
60 minutes per day
90 minutes per day
120 minutes per day
Chances of falling (in comparison
to an average chance of falling
each year of 40%)
0% chance of falling (0 out of 100)
10% chance of falling (10 out of 100)
20% chance of falling (20 out of 100)
30% chance of falling (10 out of 100)
40% chance of falling each year would
stay the same (40 out of 100)
Frequency 1 day per week
2 days per week
3 days per week
4 days per week
5 days per week
Transport type No need to use transport
Free transport provided
A small transport subsidy provided
A moderate transport subsidy provided
No transport or subsidy provided
Travel time Less than 5 minutes
About 15 minutes
About 30 minutes
About 45 minutes
About 60 minutes
Out-of-pocket costs Free of charge
$5per session
$15per session
$50per session
$100per session
Research 35clinicians and policy makers to increase participation and
adherence to exercise programs.
The best-worst scaling choice experiment (BWS) method is a
variation of the widely applied discrete choice experiment
methodology.13–15 The BWS provides more information on
relative preferences of attributes with higher statistical efﬁcien-
cy, due to the larger amount of choice data from each
respondent.16 BWS applications and analysis are described in
the literature.17,18 Brieﬂy, in BWS, respondents are presented
with one scenario at a time, and are asked to indicate their
preference over attribute levels within each scenario, rather than
between scenarios, as in the traditional discrete choice experi-
ment. The BWS approach allows respondents to choose the best
and the worst features (attribute levels) through a series of
hypothetical but plausible choice scenarios. For example, for the
attribute transport to exercise venues, three levels are presented:
no need to use transport, free transport provided and no transport
provided. The additional information provided by BWS can be
used to evaluate the impact or relative importance of attribute
levels, as they are compared on a common scale. This evaluation is
not possible when using a traditional discrete choice experi-
ment.17 Some authors have suggested that the BWS approach
imposes less cognitive burden upon respondents than a
traditional discrete choice experiment.19
The aim of the present study was to explore older people’s
preferences in relation to the characteristics of exercise programs,
and to examine the relative value placed on these particular
attributes. To the authors’ knowledge, this is the ﬁrst BWS study
conducted in the area of exercise for older people. The ﬁndings will
therefore assist clinicians and policy makers to improve the
acceptability and implementation of different types of exercise
programs amongst the older population.
The research question for this study was:
What is the relative value that older people with a previous fall
or mobility-related disability attach to different exercise
attributes and levels?
Method
The protocol for the present study has previously been
published.20 The original aim of the study, as described in the
protocol, was to undertake a discrete choice experiment to
investigate exercise programs designed to prevent falls. Before
commencing the study, this aimwas expanded to include a BWS of
exercise programs designed to minimise falls and mobility-related
disability in older adults. The current BWSwas conducted with the
same sample recruited for the discrete choice experiment. The
results of the discrete choice experiment will be reported
elsewhere.
Participant eligibility and recruitment
Participants were community-dwelling people, aged 60 years
or older, living in Australia, able to comprehend and read English
ﬂuently, who were without marked cognitive impairment. To be
eligible, participants needed to report either having had a history
of falls (ie, experienced at least one fall since the age of 60 years);
or a mobility-related disability (ie, self-reported difﬁculty in
climbing a ﬂight of stairs or walk 800 metres without assis-
tance21,22). A comprehensive sampling approach was undertaken
by: contacting eligible participants from six community groups
and retirement villages in the Sydney metropolitan area;
newspaper advertisements; and electronic sampling using an
online panel of Australian participants (provided via Survey
Sampling International). Data collection was conducted both
online (for thosewith internet access) and in person. Aweb-based
survey was developed using Research Electronic Data Capture
(REDCap) tools.23Study design
The BWS case 2 (proﬁle case) was used, in which participants
are presented with a series of different hypothetical scenarios, one
at a time.19 Respondents were asked to make their choices within
each scenario by selecting the attribute that is best (ie, they were
most likely to participate in programs with this attribute) and that
is worst (ie, least likely to participate), based on the levels
presented.
Establishing the attributes and levels
To determine the relevant attributes, an extensive qualitative
systematic review was conducted on the experiences and
perspectives of older people participating in physical activity
(manuscript under review). The views of 5987 participants from
132 studies led to the development of nine attributes: improve-
ment in the ability to undertake daily tasks at home; improvement
in the ability to leave the house to undertake tasks or to socialise;
exercise type; time spent on exercise per day; reduction in the
chances of falling; frequency (times per week); transport type;
travel time; and out-of-pocket costs per exercise session. For each
attribute, ﬁve different levels were selected to include a range of
reasonable values, which were either actual or hypothetical. The
Franco et al: Older people’s preferences for exercise programs36choice of levels for each attribute were based on the description of
the current exercise programs available for older people in
Australia, as well as discussions held with experts in the ﬁelds
of ageing, and discrete choice experiments. All attributes and their
levels are listed in Table 1.
To ensure the comprehension of the attribute levels, a pilot
study was conducted, including face-to-face interviews with
34 people aged 60 or older and living in Australia. The results
indicated that the attribute descriptions and levels were under-
standable and that the participants were able to answer the
scenarios presented without reporting excessive difﬁculty. Param-
eter estimates from analysis of the pilot data were used to inform
the ﬁnal efﬁcient design of the main study.
Experimental design
A Bayesian D-efﬁcient designwas used, 24,25 assuming normally
distributed priors. Priors for the design were obtained from the
pilot study, where the parameter estimates were used as the mean
values, and the standard errors were used as the standard
deviation parameters. The design allowed for all main effects
[(Figure_1)TD$FIG]
Figure 1. Example of a scenarioand was constructed to allow for best-worst choices. In generating
the design, it was assumed that the alternative chosen as best was
deleted when constructing the pseudo worst-choice task. To
ensure plausibility, several constraints were imposed on the
attribute level combinations of the design, such as if the
transportation alternatives attribute took the level of no need to
use transport, then the travel time attributewas constrained to take
a level of less than 5 minutes or 15 minutes.
As each attribute had ﬁve levels, the ﬁnal design had 40 choice
tasks and was blocked into four blocks of 10 tasks to ensure that
each attribute level was presented to each respondent an equal
number of times in the 10 tasks that they answered (ie, tomaintain
level balance).26 Blocking the design has been shown in previous
studies to promote participant completion rates and minimise
error due to fatigue.27 Each scenario description contained all nine
attributes at different levels across the 10 scenarios presented.
Based on the levels presented in each scenario, participants were
asked to select the attribute they considered to be the best (ie, they
weremost likely to participate in programswith this attribute) and
worst (ie, least likely to participate). In other words, participantspresented to participants.
Table 3
Participants’ preferences for attribute levels of exercise programs.
Attribute level Utility (95% CI)a p-valueb
Improvement in the ability to undertake daily tasks at home
60% 2.26 (1.95 to 2.57) <0.001
30% 2.10 (1.78 to 2.43) <0.001
10% 1.91 (1.58 to 2.24) <0.001
50% 1.87 (1.55 to 2.19) <0.001
0% 1.20 (0.89 to 1.51) <0.001
Improvement in the ability to leave the house to undertake tasks or to socialise
50% 2.17 (1.84 to 2.49) <0.001
30% 1.98 (1.65 to 2.31) <0.001
60% 1.98 (1.66 to 2.30) <0.001
0% 1.45 (1.13 to 1.77) <0.001
10% 1.37 (1.03 to 1.71) <0.001
Exercise type (all of them include balance and strength training)
at home 2.50 (2.22 to 2.78) <0.001
in a group 1.87 (1.57 to 2.17) <0.001
outside home 1.84 (1.54 to 2.14) <0.001
group yoga 1.49 (1.19 to 1.79) <0.001
group Tai Chi 1.46 (1.15 to 1.76) <0.001
Time spent on exercise (min/day)
10 1.93 (1.61 to 2.25) <0.001
30 1.86 (1.54 to 2.17) <0.001
60 1.50 (1.19 to 1.81) <0.001
90 1.09 (0.81 to 1.37) <0.001
120 0.84 (0.56 to 1.13) <0.001
Chance of falling
0% 2.20 (1.89 to 2.51) <0.001
10% 2.09 (1.76 to 2.42) <0.001
20% 1.96 (1.64 to 2.29) <0.001
40% 1.63 (1.32 to 1.95) <0.001
30% 1.61 (1.29 to 1.93) <0.001
Frequency (times per week)
3 1.94 (1.63 to 2.26) <0.001
2 1.88 (1.57 to 2.19) <0.001
4 1.77 (1.45 to 2.10) <0.001
5 1.76 (1.44 to 2.09) <0.001
1 1.68 (1.39 to 1.98) <0.001
Transport type
none required 2.32 (2.01 to 2.64) <0.001
small subsidy 1.63 (1.31 to 1.95) <0.001
free 1.60 (1.27 to 1.92) <0.001
moderate subsidy 1.41 (1.08 to 1.74) <0.001
no subsidy 1.34 (1.03 to 1.66) <0.001
Travel time (min)
less than 5 2.11 (1.81 to 2.41) <0.001
15 1.51 (1.20 to 1.82) <0.001
30 0.82 (0.51 to 1.13) <0.001
45 0.39 (0.07 to 0.70) 0.018
60 0.19 (-0.12 to 0.51) 0.225
Out-of-pocket costs per exercise session
$0 2.24 (1.93 to 2.55) <0.001
$5 1.58 (1.27 to 1.89) <0.001
$15 1.08 (0.80 to 1.37) <0.001
$50 0.52 (0.26 to 0.79) <0.001
$100 (reference case) - -
a A larger coefﬁcient indicates higher utility (ie, the attribute level is more
attractive to participants).
b Statistically signiﬁcant coefﬁcients indicate the importance of that attribute
level on determining overall utility and in inﬂuencing preferences.
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considered to be furthest apart on the utility scale.17 From these
choices, a mathematical function numerically describing the value
that participants attach to different choices was estimated. More
details about the study experimental design are provided in
Appendix 1 on the eAddenda. An example of a scenario presented
to the participants is displayed in Figure 1. After presenting a
scenario with nine different attribute levels, the instruction given
to the participants was: ‘Considering these factors only, which one
factor makes you most likely to participate in exercise programs,
and which one factor makes you least likely to want to participate
in exercise programs?’
Socio-demographics, such as age and gender, as well as health
status and physical activity habits data were also collected.
Data analysis
Logistic regression analyses were conducted using a multi-
nomial logit model in statistical softwarea to estimate the utility
weights that older people attach to different attribute levels of
exercise programs. The regression outcome variable, attribute
choice, was coded as 1 for a best attribute level, and –1 for a
worst attribute level. All remaining attribute levels were coded
0. The model calculated utility coefﬁcients by summing the
number of times an attribute level was chosen as best or worst.
Statistically signiﬁcant coefﬁcients indicated the importance of
that attribute level in determining overall utility and in
inﬂuencing preferences. A larger coefﬁcient indicated higher
utility (ie, the attribute level was considered to be more
attractive to participants).
In a best-worst attribute task analysis, the values of all levels of
all attributes are estimated relative to each other on a single
scale.17 This is modelled by omitting one level of a single attribute
(reference level), rather than omitting a level of every attribute,
and allows a direct comparison of the relative utility (attractive-
ness) of the levels across the different attributes, instead of just
within attributes. The reference level is usually the attribute level
with the lowest utility.
A secondary analysis was conducted to investigate the possible
differences in utility between younger and older participants, as
deﬁned by the median age (ie, people aged < 66 years versus
people aged  66 years), by estimating interactions between
attribute levels and age.
Results
Between February and October 2013, 220 of the 319 eligible
participants provided valid answers for the BWS experiment
(response rate of 69%). Each participant answered 10 scenarios,
giving a total of 2200 scenarios in the sample. Patient character-
istics are presented in Table 2.Table 2
Characteristics of respondents (n=220).
Characteristic n=220
Gender, n female (%) 115 (52)
Age (yr), mean (SD) 68 (6)
Age group (yr), n (%)
60 to 64 82 (37)
65 to 69 68 (31)
70 to 74 35 (16)
75 to 79 22 (10)
80 to 84 10 (5)
85 + 3 (1)
Difﬁculty in climbing a ﬂight of stairs without
help reported, n (%)
134 (61)
Difﬁculty in walking 800 meters without help
reported, n (%)
118 (54)
Falls since the age of 60 reported, n (%) 153 (70)
Falls in the past 12 months reported, n (%) 104 (47)
People currently doing exercise, n (%) 101 (46)The attribute level with the lowest utility (reference level) was
out-of-pocket costs of AUD100. This level was omitted in the
analysis and takes the value of zero on the utility scale. The logistic
regression results are presented in Table 3. The regression
coefﬁcients of best-worst pairs show the additional utility of each
attribute level over the reference level. The utility coefﬁcients are
also graphically represented in Figure 2. All attribute levels
contributed signiﬁcantly, with the exception of travel time of
60 minutes.
The attribute levels with the highest utility were exercise at
home and no need to use transport. An improvement of 60% in the
ability to do daily tasks at home, exercise free of charge and decreasing
the chances of falling to 0% were ranked third, fourth and ﬁfth,
respectively. In contrast, the attribute levels with the lowest utility
were travel time of 60 minutes, travel time of 45 minutes, out-of-
pocket costs of AUD50 and then travel time of 30 minutes, in that
order.
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Figure 2.Utilityweights given to the various levels of the hypothetical attributes of an exercise programby older peoplewith a history of falling ormobility-related disability.
Abbreviations: Mod. = moderate subsidy, No subs. = no subsidy, Out. = outside the home, Small. = small subsidy, T.Chi = Tai Chi.
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than others. As can be seen fromFigure 2, the levels of out-of-pocket
costs, travel time and time spent on exercise per day are further apart
on the utility scale, showing the largest difference between
attribute levels. This means that a change from a low-cost to a
high-cost program, from a short to a long travel time, or from
exercising for short periods in a day instead of longer periods
would considerably inﬂuence older people’s preferences. In
contrast, participants ranked the levels of frequency (days per
week) and reduction in the chances of falling somewhat equally,
indicating limited additional value for participants on moving
between these levels.
The secondary analysis results for older and younger respon-
dents are presented in Table 4 and also shown graphically in
Figure 2. As for the whole sample, the reference level was out-of-
pocket costs of AUD100. Most attribute levels contributed
signiﬁcantly, with the exception of travel time of 45 minutes and
60 minutes for both age subgroups. In addition, out-of-pocket costs
of AUD50 did not contribute signiﬁcantly for the subgroup of
participants aged 66 or younger.
Amongst the participants aged older than 66 years, the two
attribute levels with the highest utility were exercise at home and
improvement of 60% in the ability to undertake daily tasks at
home. These attributes were followed by no need to use transport,
improvement of 50% in the ability to leave the house to undertake tasks
or to socialise and decreasing the chances of falling to 10%, in that
order. Similar to the rankings of the whole sample, for the
subgroup of people aged 66 and older, the attribute levels with the
lowest utility were travel time of 60 minutes, travel time of
45 minutes, out-of-pocket costs of AUD50 and travel time of
30 minutes.
For the subgroup of people aged 66 or younger, the attribute
levels that were more positively valued were in the following
order: no need to use transport, exercise free of charge, exercise at
home, decreasing the chances of falling to 0% and travel time of less
than 5 minutes. In contrast, the attribute levels with the lowestutility were travel time of 45 minutes, out-of-pocket costs of AUD50,
exercising 120 minutes per day and travel time of 30 minutes.
Discussion
The present study’s ﬁndings suggest that aspects of exercise
programs, such as exercise venue, travel time and out-of-pocket costs
are highly valued by older people. Surprisingly, only two health
beneﬁts (ie, reduction in the chances of falling to 0% and an
improvement of 60% in the ability to undertake tasks inside home)
were listed among the ﬁve most-highly valued attributes.
Therefore, it seems that older people place higher values on
exercise characteristics than on their actual beneﬁts and, therefore,
their decision on whether or not to engage in exercise programs is
less inﬂuenced by the improvements in the health outcomes that
they provide. These ﬁndings have substantial impact on the
planning and development of exercise provision and promotion
strategies. Accordingly, the ﬁndings suggest that unless accessi-
bility to exercise programs is optimised, policy makers and
healthcare professionals will still face important barriers in
increasing uptake and compliance to exercise among the older
population.
The two attribute levels with the highest utility identiﬁed in the
present study, exercise at home and no need to use transport, give
support to the idea that easy access to exercise programs is
generally preferred. In agreement with that, the attribute levels
with the lowest utility (ie, least preferred) concerned travel times
and out-of-pocket costs, reﬂecting participants’ aversion to travel
long distances and to pay for high-cost exercise programs. In the
context of chronic conditions, provision of healthcare services at
home or close to home has recently gained growing attention in
different countries.28–30 For instance, care provided in the
community or at home for people with heart failure and
multimorbid chronic diseases has shown beneﬁcial effects on
outcomes, including improvements in quality of life and functional
Table 4
Interaction terms between attribute levels and age subgroups.
Attribute Age > 66yr Age  66yr
Level Utility (95% CI)a p-valueb Utility (95% CI)a p-valueb
Improvement in the ability to undertake daily tasks at home
0% 1.25 (0.80 to 1.71) < 0.001 1.18 (0.77 to 1.59) < 0.001
10% 2.23 (1.74 to 2.72) < 0.001 1.67 (1.23 to 2.11) < 0.001
30% 2.55 (2.07 to 3.03) < 0.001 1.76 (1.33 to 2.19) < 0.001
50% 2.35 (1.88 to 2.82) < 0.001 1.50 (1.08 to 1.93) < 0.001
60% 2.80 (2.34 to 3.26) < 0.001 1.86 (1.46 to 2.27) < 0.001
Improvement in the ability to leave the house to undertake tasks or to socialise
0% 1.73 (1.25 to 2.21) < 0.001 1.23 (0.81 to 1.66) < 0.001
10% 1.84 (1.33 to 2.35) < 0.001 1.01 (0.56 to 1.46) < 0.001
30% 2.52 (2.03 to 3.01) < 0.001 1.57 (1.13 to 2.01) < 0.001
50% 2.69 (2.21 to 3.17) < 0.001 1.77 (1.33 to 2.20) < 0.001
60% 2.65 (2.16 to 3.13) < 0.001 1.48 (1.06 to 1.91) < 0.001
Exercise type (all of them include balance and strength training)
at home 3.13 (2.71 to 3.54) < 0.001 2.03 (1.66 to 2.39) < 0.001
in a group 2.02 (1.57 to 2.47) < 0.001 1.71 (1.32 to 2.10) < 0.001
outside home 2.47 (2.02 to 2.92) < 0.001 1.40 (1.01 to 1.80) < 0.001
group yoga 1.60 (1.15 to 2.05) < 0.001 1.42 (1.02 to 1.82) < 0.001
group Tai Chi 1.76 (1.31 to 2.21) < 0.001 1.23 (0.82 to 1.63) < 0.001
Time spent on exercise (min/day)
10 2.29 (1.82 to 2.77) < 0.001 1.65 (1.23 to 2.08) < 0.001
30 1.99 (1.51 to 2.46) < 0.001 1.77 (1.35 to 2.19) < 0.001
60 1.75 (1.29 to 2.21) < 0.001 1.32 (0.91 to 1.72) < 0.001
90 1.17 (0.75 to 1.59) < 0.001 1.02 (0.65 to 1.39) < 0.001
120 1.16 (0.74 to 1.57) < 0.001 0.60 (0.24 to 0.97) 0.001
Chances of falling
0% 2.61 (2.16 to 3.06) < 0.001 1.90 (1.49 to 2.31) < 0.001
10% 2.69 (2.21 to 3.17) < 0.001 1.62 (1.17 to 2.06) < 0.001
20% 2.46 (1.98 to 2.94) < 0.001 1.59 (1.15 to 2.02) < 0.001
30% 2.12 (1.64 to 2.61) < 0.001 1.22 (0.80 to 1.64) < 0.001
40% 1.93 (1.45 to 2.41) < 0.001 1.41 (1.00 to 1.82) < 0.001
Frequency (times per week)
1 1.93 (1.49 to 2.38) < 0.001 1.50 (1.11 to 1.88) < 0.001
2 2.42 (1.97 to 2.88) < 0.001 1.47 (1.06 to 1.87) < 0.001
3 2.26 (1.80 to 2.72) < 0.001 1.70 (1.28 to 2.12) < 0.001
4 2.06 (1.57 to 2.55) < 0.001 1.56 (1.13 to 1.99) < 0.001
5 2.04 (1.55 to 2.53) < 0.001 1.56 (1.12 to 1.99) < 0.001
Transport type
none required 2.71 (2.25 to 3.18) < 0.001 2.04 (1.63 to 2.44) < 0.001
small subsidy 1.71 (1.23 to 2.20) < 0.001 1.51 (1.08 to 1.94) < 0.001
free 1.61 (1.13 to 2.09) < 0.001 1.66 (1.24 to 2.08) < 0.001
moderate subsidy 1.79 (1.30 to 2.29) < 0.001 1.12 (0.70 to 1.55) < 0.001
no subsidy 1.58 (1.12 to 2.05) < 0.001 1.17 (0.74 to 1.59) < 0.001
Travel time (min)
less than 5 2.42 (1.97 to 2.88) < 0.001 1.88 (1.50 to 2.26) < 0.001
15 1.90 (1.44 to 2.35) < 0.001 1.22 (0.81 to 1.62) < 0.001
30 1.07 (0.61 to 1.53) < 0.001 0.63 (0.22 to 1.04) 0.003
45 0.49 (0.04 to 0.95) 0.033 0.33 (-0.09 to 0.74) 0.121
60 0.37 (-0.08 to 0.81) 0.109 0.07 (-0.33 to 0.48) 0.724
Out-of-pocket cost per exercise session (compared to $100 reference category)
$0 2.52 (2.07 to 2.97) < 0.001 2.03 (1.63 to 2.43) < 0.001
$5 1.83 (1.38 to 2.29) < 0.001 1.39 (0.99 to 1.79) < 0.001
$15 1.27 (0.84 to 1.70) < 0.001 0.95 (0.57 to 1.33) < 0.001
$50 0.68 (0.28 to 1.08) 0.001 0.40 (0.05 to 0.76) 0.026
$100 (reference case) - - - -
a Larger coefﬁcients indicate higher utility (ie, were considered to be more attractive to participants).
b Statistically signiﬁcant coefﬁcients indicate the importance of that attribute level in determining overall utility and in inﬂuencing preferences.
Research 39measures of activities of daily living. These approaches have also
resulted in cost savings, by reducing the number of unplanned
hospitalisations and emergency department visits.30 Similarly, it
can be argued that, based on older people’s preferences, the
provision of exercise programs in the local community or at home
is an approach likely to facilitate participation. Fortunately,
home-based balance and strengthening exercise, group exercise
and Tai Chi (that could be implemented in community settings)
can be effective in preventing falls among older people living in
the community, as shown in a recent Cochrane review.4 A recent
randomised controlled trial has also shown that an effective fall-
preventive option for this age group is to integrate simple
exercises that target balance and muscle strength into everyday
routines, by using strategies such as standing on one leg while
waiting for the kettle to boil.31 However, another recent trial
found that home exercises enhanced mobility but increased fall
rates in older people who had recently been in hospital,suggesting that home exercise is not a suitable single intervention
in this very high-risk group.32
Participants’ rankings also revealed that high importance was
placed on differences between the levels of out-of-pocket costs,
travel time and time spent exercising per day. Participants reported
being most likely to take up exercise programs that can be
undertaken at or close to home and programswithout a cost.While
it was expected that participants would be unwilling to pay for
high-cost exercise programs and travel for a long time to attend an
exercise venue, the value allocated to time spent on exercise per day
was surprising. Interestingly, participants mostly preferred
exercising only 10 minutes per day and progressively ranked more
highly, shorter periods of exercise. Unfortunately, a total of
10 minutes of exercise per day is unlikely to be sufﬁcient for
broader health beneﬁts.33 However, performing multiple short
bouts of exercise throughout the daymay be an attractive option to
older people. In fact, this approach is in accordance with existing
Franco et al: Older people’s preferences for exercise programs40guidelines, which suggest that accumulating bouts of exercise
produce health beneﬁts.34,35
Surprisingly, the levels related to improvements in health
outcomes, while still important, had less impact on older people’s
preferences than the levels of other attributes. A possible
interpretation is that improvement in health outcomes might be
valued differently by different subgroups of older people; the
secondary analysis suggests that this might be the case. For
instance, for participants aged 66 or older (ie, median sample age),
three out of the top ﬁve attribute levels concerned health beneﬁts,
including improvements in ability to undertake tasks at home and
outside home as well as reduction in the chances of falling. In
contrast, for the subgroup of participants aged 66 or younger, only
one aspect related to health improvements (ie, reduction in the
chances of falling) was amongst the top ﬁve attribute levels. Future
studies appropriately powered for subgroup analysis are necessary
to conﬁrm these ﬁndings.
One limitation of the present study is that, although peoplewith
obvious cognitive impairment were excluded, the cognitive ability
of each participant was not measured. Although a pilot study was
conducted to ensure that participants were able to understand the
attribute levels and comprehend the questions in each scenario, it
wasdifﬁcult todetermine towhatextent different levelsof cognitive
impairment might have inﬂuenced participants’ choices. Another
limitation is that data collection was restricted to only one country.
Older people’s preferences may vary across countries and health
systems, and may even be inﬂuenced by local factors, such as
socioeconomic and urban environments, as well as healthcare
accessibility. Further research is required toassess theconsistencyof
these ﬁndings in different countries and healthcare contexts.
The results from the present study suggest that, in order to
enhance exercise uptake in older people with past falls and/or
mobility impairment, physiotherapists should advocate for the
provision of low-cost exercise opportunities close to where people
live and should prescribe home-based exercises to be performed in
multiple short bouts. To effectively increase exercise participation
amongst this age group, health-promotion strategies should go
further than merely educating and raising awareness about the
health beneﬁts that can be gained with exercise. Rather, it is
imperative to facilitate ﬁnancial and environmental access to
exercise programs. These ﬁndings may assist policy makers and
clinicians to successfully implement exercise programs in the older
population.
What is already known on this topic: Appropriately
designed exercise programs prevent falls andmobility-related
disability among older people living in the community. How-
ever, many older people do not join or complete structured
exercise programs. Some attributes of exercise programs,
such as cost and transport, are likely to influence participation
by older people, but the relative importance of such attributes
is unknown.
What this study adds: Older people who had fallen or had
mobility-related disability reported that they would be most
likely to participate in an exercise program that: they could do
at home, required no transport, improved their ability to do
home-based daily activities by 60%, incurred no cost, and
eliminated their risk of falling. Physiotherapists may be able
to improve adherence to exercise programs for older people by
improving accessibility rather than by focusing on the health
benefits.Footnote: aNLOGIT 4.0, Econometric Software Inc., USA.
eAddenda: Appendix 1 can be found online at doi:10.1016/
j.jphys.2014.11.001
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